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= (54) Title: PROCESS FOR PRODUCTION OF A VINYL POLYMER TERMINATED WITH A GROUP HAVING A POLYMER- 
IS^ IZABLE CARBON-CARBON DOUBLE BOND 

° < 57) Abstract: A P rocess for the Production of a vinyl polymer terminated with a group having a polymerizable carbon-carbon 
double bond, which brings about improvement in the stability of quality of the polymer. The invention relates to a process for the 
OO production of a vinyl polymer terminated with a group having a polymerizable carbon-carbon double bond which is characterized 
W by adding a stabilized free radical as the polymerization inhibitor. The polymer obtained by the process is protected by virtue of 
0 the stabilized free radical added during the production from viscosity increase or gelation caused by polymerization of the terminal 
~-> group having a polymerizable carbon-carbon double bond. 
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DtyFft^ffl (*ftXNt9) , 4-tHD + S/-2. 2, 6, 6 

£©#fffl (##X«10), 2, 2, 6, 6-^h^^^tf^U^>^ 
^^hD + yFMi©^ (ttttXffil l) , rhn + S/Hftd 



25 



WO 2004/058830 



5 



'2003/016306 



Xlttl 7) *tW*$nTVi*. £fc (»»Xttl 8) («fffXlttl 9) \Z 



(«r«FXltt 1 ) 
(#f«itK2) 
3 ) 

(^f^ilK 5 ) 
OftffXltt 6 ) 

(wnxm i o) 

1 2) 



3-277645 
3#5if ¥ 7 - 7 0 3 9 9 
&m*£ 1-247403 
#^^6 - 2 1 1 9 2 2 -*f£t$8 
WO 9 9 6 5 9 6 3 -*§-&$g 
#18 2001-55551 ^t&fg 
#^ 2 0 0 0 — 1 3 6 2 8 7-it^fg 
#^BS6 3 - 3 1 6 7 4 5 #&|R 
&ft 1 2 1 2 0 5 8-5f^fg 
^H^ff 1 0 5 2 8 4 7 

ftrnw^ 8 -4 8 6 5 0 

2 7 2 5 5 9 



0^ ^^JP2G 



WO 2004/058830 _ "2003/016306 



(ftWXWLl 3) 
WttXK 1 4) 
Oftf^jtU 5) 

mwxm 7) 
(Wftjcn. i s > 

(ilfXi 1 9) 



9- 124713 

2001-247491 &s 

8-239510 m&m 

#^BS 52-107090 
1 8 8 5 3 2 O^jk^t 

10- 791 8n&m 

¥10-791 9^<&m 



m m <d m ^ 

— Mft (1) : 

-OC (O) C ( R 1 ) =CHR 2 (1) 

R 1 » R 2 te|S|-Xte||&oT, 7jc^, lfcSS#l~2 0©#HS£ 

^To ) 



WO 2004/058830 



7 



"2003/016306 



~i o©«asixtt^fissi^b7K*as7?»5j:tdwsb<, r\ r 2 «h 

o 

tat & & s i, Wizm^fem? s?a ;p«nr 

-CR 3 R 4 X (2) 
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XC (O) C (Ri) =CHR 2 (4) 

R 1 , R 2 km-XteH&oT, S&tt, ft* 

HO-R s -OC (O) C (R 1 ) =CHR 2 (5) 

$U~1 0©'ttHJXtt^FtSSliftft:7K*ai7?*S2:i:*tfiFSb^. R s izmm 

bVi 0 ^¥Wi)it2 0 0 0^±, m-5 I -J/ 3 >^D7 

b^7*-T»«l,fcm*¥*l*HP« (Mw) &ft¥*9£HHI (Mn) 
©it (Mw/M n ) 01^1. 8*itc&§:i^|t^ e 
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JH-COORX«7;Pn^yl-OR ; XfctD >ixXrJH~PO ( 
^ U X^ 1/ >X tetf U tf 1/ >^©^n^ > ffSKMUx^l/ >iit 
, R B , R h , R^DCRHi, |w|-Tt>M^oT^Tt>d;<, R* , R" , R c 

, R d , R' l R&R , *\z^\,*TttVitmhmte<D&fr*>m&z: -e 

l/T5l:**Jgf, t FD^^H-OHXtt-COOHfKtt-PO 
(OH) 2 gl<tt-S0 3 H©3to*Hfca6**-rJlt*ST?#*. R a , 
R b , R c , R d te, H?)-X«l$&oT> x^;i/S, yntf^S 

> -ITOfcfctSr^fc:? U-^#;Wfc^#f£k*x;Hbi^£^LT l o~ 
10, OOOppm, if*b<tt30~5, OOOppm, $£>K$?£L 
<«40~2, 0 0 0 ppm> ifeffJl<tt5 0~ 5 0 0 ppmT^§ 
o 1 0 p P m& Q h*mW(D g ft Z\ V ^ 

io, oooppmiD^^iMttt^^s^ ^teMnaoiij 
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mmt-ifgizmntzfr. s£«g§, %>z>^te%j>M?>?\zmm~r%o z. 

*%w*mm?z>iz$>rcr), *mw\zm^Bw&&uzti:i,m®\z3$^T 
^<Di&® / £®<Dm&mm\t~m\zmn?-z>z\htf&z>i>^ ^mmt^n 

^^mrz^-iv^mismz-D^Trnw-fZo 

-OC (O) C (R 1 ) = CHR 2 (1) 

xm ^ T - i ~ i o (Dmmxfe^&mmikjm 

-flS!5£l K&l^T, R'O^Jtltft 0S*.tf, -H, -CH 3 > - 
CH 2 CH 3> - (CH 2 ) n CH 3 (nft2-190i|$gf) , -C 6 H 
5 , -CH 2 OH, -CN, m&mtfZn&fiS, ft$iV<\$-H, -CH, 
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) T^'Ji«-n-yoHjk 7^y;Ht^y7'nfc?;K 
*U;«- t e r t -7*?-)\,. 7* U n -^>?-;K 

r^U;Ht-n-^\^;K (^) 7^U;i/jt-n-^^^;u > 

7^ 'J^T^;k 7^u;mHT*>;k 7^ 

3-^ h^^^^;i/, (^^) 7^'j;«-2-tFn + yifjk 

7^'J^|-2-kHD + ^DK;k 7^>j;ViXf7U 

*d*^;i,.*^;k 7^iJM2-hij7;^n^^x^k 

2 - /t-7J^0If jP - 2 - /^7;|/tD7f JHfjk (*^) 7/7 

> 7? V)VmVrt-7)V*U*^)\,*?-)], y (^) 7^ij;p tt 

2-/^7^0^^-2-/^7^01^^^, 7^ 
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-f^h\ Fr>JKH5F, Xt7UJ1/-?1/^ $ h\ 7IXJKK5 
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mt7V)v, yvjvrnsu-jim&mtfznz. cities j^st^t 
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^ lt, #U7?i/>^7Af™i, #^s©m 
*»w©ifn;p*a^#©»3p^^ 4tt 5 oo~ioooo oongffl 

sW*K, 3000-4000 0 3&t*6lcfiPSUVi. 5 0 0« 

ooo o^±^§t, TGLQm*ifimmtztsiZ>. 

m&i*^m\z^^T, b'-j^i^tt-tc, 7zt>i^$5^fi7 
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*l & %> © Sttfls $ ft fc *> © 3QK V*K1B te*D&#Srt«LTV><* U tf 
5 >^S^fc#S;ft5. #SB9>ite:m*5j££fe&#Ti&*. 

S^V+hX^ " (J. Am. Chem. Soc. ) , 1 9 9 4*j=, 

i i 6#, 7 9 4 3Mic^$ti^ck5^3n;i/h^;i/7^ u>##:£ffln 

10 £*>©, T^n^l^^i-^x (Macromolecules), 19 
9 4^> 2 7#, 7 2 2 8If:^n§J;5^- Ffc&tbfcgo 

«**««tfr* rj^^ift^^^^g^j (Atom Transfe 

r Radical Polymerizat ion:ATRP) fti'jJJ 
15 &tf£>ft& 0 

«l7^*jH^i:bT^J^IJMa tyj aszewski^ 

*7'7*V*>'1t$1jJI,)/#3lf<(- (J. Am. Ch 
em. Soc.) 1 9 9 5^ 117|, 5 6 141, T^Dt^a-jl, 
X (Ma c r omo 1 e c u 1 e s) 1 9 9 5^, 28#, 7 9 0 11, 
D--fI>X (Science) 1996^, 272 #, 8 6 61, WO 9 
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6/3 0 4 2 1 *^*, W09 7/1 8 2 4 7^**5^ttSawam 
oto ^ ^^ntlz+a-^x (Macromolecules) 19 
95 ^ 2 8#, i 7 2 iJCfc£a»*wr 5tl§. 

git^lftgij ^ffiVife^yj&M^tLTtt, 49 

#i¥4 - 1 3270 G^&miz^isnT^z&oZiiKuy^iKfcfcx 

6 1 - 2 7 1 3 0 6m #HF2 5 9 4 4 0 2^1, #^BS5 4-4 
15 7 7 8 2*»#fcw*nT^*J:5a:*»»*#^^*^>* < B^f4 2K 

20 fc^^TRWT*. ClOM^Ttt-jttfcftjfefe-hD^^H ( = N-0- 

> RjfcttSttfcHtfJ, 2, 2, 6, 6 -Sift- 1 - tf^U^n;!^*^ 
3>*/P*2. 2, 5, 5 - M- 1 -KniJ3?-/Pt+<>5?*^, X 

hn + ^Hft^iLTtt, I8jett3n&^#, 2, 2, 6, 
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/^-l-^ij^m-XTEMPO), 2, 2, 6, 

?x3\>v-i-t:*y$>n;p**$,, 2 , 2, 6, 6-5^^*9^-4 

-**y-l-tf^U^-;i^*^ 2 , 2, 5, 5-5^*5^-1 

-ifDU^-;Pt+s/, l, l, 3, 3-^h^*5P;i'-2--i > y<>K 
hn^HOftbDfc, #JU\£S (galvinoxyl) 

^;HBM^J0. 1 ~ 1 0 ; E;i/j&*3SM5T?&.5. 

D^r^-t^y Fi©y7y;i/A-t+y 5> * $ ;w<« - * 5/ H 

DK^-^j/^^^ K tf^ (4- t -y^^n^^/p 

Sfc, t + y H ©f^b D i: 7 ^/ k'X-Y y n - h ij ;1/ © «fc 5 5 
*mt7^b^©7^;i'Mi*)^i55. 

Ma c r omo 1 e c u 1 e s 1 9 9 5^, 28#, 2 9 9 3^Tt 

s^nii^i^ fc, y v> >/m i?x )\,$£±m*wm't 
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C 6 H 5 -CH 2 X, C 6 H 5 -C (H) (X) CH 3 , C 6 H 5 -C (X) ( 
C H 3 ) 2 

(fetch, ±<Dfct£&+ % c 6 h 5 «7x-;h, xtemm, 

R 6 -C (H) (X) -C0 2 R 7 , R 6 -C (CH 3 ) (X) -C0 2 R 7 , 
R 6 -C (H) (X) -C (O) R 7 , R 6 -C (CH 3 ) (X) -C (O) 
R 7 , 

(^•f> r 6 , R 7 ^7KmM^^rc\tmmmi-2 o(DT)v^)vm. 7u- 

R 6 -C 6 H 4 -S0 2 X 

R 9 R 10 C (X) -R"-R»»-c (R 8 ) =CH 2 (6) 

i-2ooiii©7JWS, 7U-jh, ^7t«7^;i/^;p, 
*K:*^Tffiafc3ijiebfc«b©, r 1 Mi > -c (o) o- (i^tM) 

, -C (O) - <$rh») , ^fcteo-, m-, p-7xZl/>S, R 1 2 
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XCH 2 C (O) O (CH 2 ) n CH = CH 2> 
H 3 CC (H) (X) C (O) O (CH 2 ) n CH=CH 2> 
(H 3 C) 2 C (X) C (O) O (CH 2 ) n CH=CH 2 , 
CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) n CH=CH 2 , 



15 




C0 2 (CH 2 )nCH=CH2 



20 (JzmcD&^iz&^T, xui&m. mm. zrcusvm, n«o-2o© 
mm 

XCH 2 C (O) O (CH 2 ) n O (CH 2 ) m CH=CH 2 , 
H 3 CC (H.) (X) C (O) O (CH 2 ) n O (CH 2 ) m CH = CH 2> 
(H 3 C) 2 C (X) C (O) O (CH 2 ) n O (CH 2 ) ra CH=CH 2l 
25 CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) n O (CH 2 ) m CH=CH 

2 * 



WO 2004/058830 ^ ^JP2003/0 16306 

23 




C0 2 (CH2)nO-(CH 2 ) S CH=CH 2 



(±B(D^\z^x, x\tmm. Mm. s^a*^ n«i~ 2 o© 

SElR, m\t 0 ~ 2 0 <D^^) 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) „-CH=CH 2> 

o, m, p-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) n -CH=CH 2 , 

o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) n -CH=C 

H 2 > 

(±fB©#^}c*^T, Xtei&m, Mm. ^dJ3^|, n(J0~20C 

mm) 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) n - 0 - (CH 2 ) m -CH = C 

H 2 > 

o, m, p-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) n - 0 - (CH 2 ) 
m -CH=CH 2 , 

o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) n -0- (C 
H 2 ) m CH=CH 2 , 

(±B<D^z^X. Xtt«*, Mm, tfdiH^i, n«1^2 0(D 
SEffc* rattO~2 0CDi|() 

o, m, P-XCH 2 -C 6 H 4 -0- (CH 2 ) n -CH=CH 2 , 

o, m, p-CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) n -CH = C 
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o, m, p-CH 3 CH 2 C (H) (X) - C(5 H 4 -0- (CH 2 ) n -CH 
= C H 2 n 

mm 

o. m, p-XCH 2 -C 6 H 4 -0- (CH 2 ) n -0- (CH 2 ) m -CH 
= C H 2 > 

o, m, p-CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) n -0- (C 
H 2 ) m -CH=CH 2 , 

o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 -0- (CH 2 ) n -0- 
(CH 2 ) m -CH=CH 2 , 

mfciO- 2 0 ©M$t) 

n z> it^m tarn vf e> n & . 

H 2 C = C (R 8 ) -rh-c (R 9 ) (X) -R 18 -Ri» (7) 

(5* + , R 8 , R 9 , R 10 , R 1 1 , X«J:f3iC|^D, R 13 te, 
-C (O) O- (XXrM) , -C (O) - (*hg) % afcta , o- 
, m-, p - ^a: ~ l/>^^g-T) 

R n «fig^, Sfcratl-2 0©2f©|fII <HHEU:©X 

-x;p*g£-*3-/uTv>Tfcj!uo ai^^T^si^ti, ad 

ftSftTV^OT, R 13 £LTC (O) 0«t7x=l/>l«MT** 

«> ^-AD^r>^^ftt§fcJ6i:, R l3 tbx«c (o) OS 
, c (o) m. 7i-i/>Sdtffst^. 
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25 

CH 2 = CHCH 2 X, CH 2 = C (CH 3 ) CH 2 X, 

CH 2 = CHC (H) (X) CH 3 , CH 2 =C (CH 3 ) C (H) (X) C 
H 3 * 

5 CH 2 = CHC (X) (CH.) „ CH 2 = CHC (H) (X) C 2 H 5 , 
CH 2 = CHC (H) (X) CH (CH,) 

CH 2 = CHC (H) (X) C 6 H 5 , CH 2 = CHC (H) (X) CH 2 C 6 

CH 2 = CHCH 2 C (H) (X) -C0 2 R, 

10 CH 2 = CH (CH,) 2 C (H) (X) -C0 2 R, 

CH 2 = CH (CH,) 3 C (H) (X) -C0 2 R, 

CH 2 = CH (CH,) 8 C (H) (X) -C0 2 R> 

CH 2 =CHCH 2 C (H) (X) -C 6 H 5 , 

CH 2 = CH (CH,) 2 C (H) (X) -C 6 H 5 , 

15 CH 2 = CH (CH,) 3 C (H) (X) -C 6 H 5 , 

20 6 ar, 

o-, m-, p-CH 2 =CH- (CH,) „-C 6 H 4 -S0 2 X < 
o-, m-, P -CH 2 =CH- (CH,) n - O - C 6 H 4 - S O 2 X, 

mm 

25 
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R 9 R 10 C (X) -R»i-RX*-c (H) (R3) CH 2 - [Si (R 1 4 
) 2 _ b (Y) b O] m -S i <Ri») 3 _ a (Y) a (8) 
(5* + , R 8 , R 9 , R 1 0 % R 1 1 , R 1 2 > X«±fBiC|^D, R 1 4 „ ribjj 

^« (r* ) 3 s i o- (r' femm$ki^2 ocoimom^mmx^^ 

h U*-;P#/^n*v*£^L, R 14 £fcteR 15 #t2ffi^JL#;£-f £<h£ 

£<U Si^oTUTfe^K ateO, 1. 2, ££:«3£, S-fc, bteO 
, 1, £fcte2£^-r o mfi0-19OllTib§. life Is, a+mb^ 

XCH 2 C (O) O (CH 2 ) n S i (OCH 3 ) 3 , 
CH 3 C (H) (X) C (O) O (CH 2 ) n Si (OCH 3 ) „ 
(CH 3 ) 2 C (X) C (O) O (CH 2 ) n S i (OCH 3 ) 3 , 
XCH 2 C (O) O (CH 2 ) n Si (CH 3 ) (OCH 3 ) „ 
CH 3 C (H) (X) C (O) O (CH 2 ) n Si (CH 3 ) (OCH 3 ) 2 , 
(CH 3 ) 2 C (X) C (O) O (CH 2 ) „Si (CH 3 ) (OCH 3 ) „ 
(±B©**fc*V»T, XfcMft*, Hi^ a**, nteO-2 OCDSiC, 

) 

XCH 2 C (O) O (CH 2 ) n O (CH 2 ) m S i (OCH 3 ) „ 

H 3 CC (H) (X) C (O) O (CH 2 ) n O (CH 2 ) m S i (OCH 3 ) 



WO 2004/058830 



27 



'2003/016306 



(H,C) 2 C (X) C (O) O (CH 2 ) n O (CH 2 ) m S i (OCH 3 ) 

3 * 

CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) n O (CH 2 ) m S i (OC 

H 3 ) 3 > 



XCH 2 C (O) O (CH 2 ) n O (CH 2 ) n S i (CH,) (OCH 3 ) 



3 / 2 



H 3 CC (H) (X) C (O) O (CH,) n O (CH,) ra -S i (CH,) 
(OCH 3 ) 2 , 

CH.C) 2 C (X) C (O) O (CH,) n O (CH,) m -S i (CH,) 
(OCH 3 ) 2 , 

CH 3 CH 2 C (H) (X) C (O) O (CH,) n O (CH,) m - S i (C 
H 3 ) (OCH 3 ) 2 , 

m» 0 — 20 (Dm$k) 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) 2 Si (OCH 3 ) 3 , 

o, m, p-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) 2 Si (OCH 3 ) 



3 



o, m. P-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH,) 2 Si (OC 

H 3 ) 3 > 

o, m, P-XCH 2 -C 6 H 4 - (CH,) 3 Si (OCH 3 ) 3> 

o. m, p-CH 3 C (H) (X) -C 6 H 4 - (CH,) 3 Si (OCH 3 ) 



o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH,) 3 Si '(OC 

H 3 ) 3 , 

o, m, P-XCH 2 -C 6 H 4 - (CH,) 2 -0- (CH,) 3 Si (OC 
H 3 ) 3 , 
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o, m, p-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) 2 -0- (CH 2 ) 
3 S i (OCH 3 ) 3 > 

o, m, P-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) 2 -0- (C 
H 2 ) 3 S i (OCH3) 3 > 

o, m, P-XCH 2 -C 6 H 4 -0- (CH 2 ) 3 Si (OCH 3 ) „ 

o, m, P-CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) 3 Si (OC 

H 3 ) 3 > 

o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 -0- (CH 2 ) 3 -Si 
(OCH 3 ) 3 , 

o, m, P-XCH 2 -C 6 H 4 -0- (CH 2 ) 2 - 0 - (CH 2 ) 3 -Si 

(OCH3) 3^ 

o, m, p-CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) 2 - 0 - (C 

H 2 ) 3 S i (OCH3) 3 > 

o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 -0- (CH 2 ) 2 - 0 - 
(CH 2 ) 3 S i (OCH 3 ) 3> 

(R 15 ) 3- a (Y) a Si- [OSi (R-) 2 _ b ( Y ) J m -CH 2 -C 
(H) (R*) -R^_c (R9) (x) _ R13 _ R10 (9) 

R\ R\ R>», R*», Rll> R n ( Ria, a ^ h% m> x 
Y«_hfB(C(wIC) 

(CH 3 0) 3 SiCH 2 CH 2 C (H) (X) C 6 H 5 , 
(CH3O) 2 (CH 3 ) SiCH 2 CH 2 C (H) (X) C 6 H 5 , 
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(CH 3 0) 3 Si (CH 2 ) 2 C (H) (X) -C0 2 R, 
(CH a O) 2 (CH 3 ) Si (CH 2 ) 2 C (H) (X) -C0 2 R. 
(CH3O) 3 Si (CH 2 ) 3 C (H) (X) -C0 2 R, 
(CH 3 0) 2 (CH 3 ) Si (CH 2 ) 3 C (H) (X) -C0 2 R, 
(CH 3 0) 3 Si (CH 2 ) 4 C (H) (X) -C0 2 R, 
(CH 3 0) 2 (CH 3 ) S i (CH 2 ) 4 C (H) (X) -C0 2 R, 
(CH 3 0) 3 Si (CH 2 ) 9 C (H) (X) -C0 2 R, 
(CH a O) 2 (CH 3 ) Si (CH 2 ) 9 C (H) (X) -C0 2 R, 
(CH 3 0) 3 Si (CH 2 ) 3 C (H) (X) -C 6 H 5 , 
(CH 3 0) 2 (CH 3 ) Si (CH 2 ) 3 C (H) (X) -C 6 H S , 
(CH 3 0) 3 Si (CH 2 ) 4 C (H) (X) -C 6 H 5 , 
(CH s O) 2 (CH 3 ) Si (CH 2 ) 4 C (H) (X) -C 6 H 5 > 

HO- (CH 2 ) n -OC (O) C (H) (R) (X) 

2 o<DMm 

>& m t l t k ps^ $ n~r > Tie © <£ 5 & © ww?* $ n & „ 

H 2 N- (CH 2 ) n -OC (O) C (H) (R) (X) 
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~2o omm 



2 0 ©SEfffe) 



5 



o 




25 
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o,m,p- x — CH2-C 6 H4-CH2 x 

f" 3 f" 3 9 H 3 ch 3 

X-CH 2 -C 6 H 4 -CH 2 --X w X-j5H 2 ~C 6 H 4 4 H2 -X 

CH 3 CH 3 

X— C (CH^C X X— C X 

C0 2 R C0 2 R C0 2 R C0 2 R 

f j 1 9H 3 CH 3 

X "~f fCH^ X X— 6 (C H2 )-i X 

COR COR COR COR 

(St^K Rtt^^i: 1 ~ 2 0 ©7JI/*JbK yii, n,3g- , , _ _ 

n«0^2 0(^¥x5M; Si i'iklUP 

CH 3 CH 3 

X-CH.-c-CH.-x x-CH-C-CH-X X~6— Q~C~X 
O CH 3 O CH 3 6h 3 O CH 3 

C 6 H 5 C 6 H 5 
X— CH-^H^jrCH-X 
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jj> (j> 
X — CH 2 -C— O— (CH^nO— C— CH 2 — X 

f " 3 If ? ? H * 

X— CH— C-C— (CH 2 )nO— C— CH X 

? Hs f ? f H 3 

X — C C-O— (CHgJnO— C— C X 

CH3 CH3 

(5*+, n«0~2 0©S«k Xtttt*, j|& *fc»43>>*) 

CH 3 

|- r CH-X 

o o 



x— 


-CH 2 - 
CH 3 


nr 

0 0 


— CH 2 — X 
CH 3 


CH< 
X — CH- 


x— 


- fH - 


0 0 


— CH X 






CH 3 


CH 3 




o.m.p- 


x— 


0 
II 

-CH 2 -C- 


0-C 6 H 4 - 


? 

-0— c— 


o,m,p- 


x— 


CH 3 O 

1 II 

CH— C- 


0-C 6 H 4 - 


? 

-0— c— 

? ' 


o.m,p- 


X— 


- f -c- 

CH 3 


0-C 6 H 4 - 


-0— C— 1 

1 



r 



^3 

— X 
CH 3 

o.m,p- x — S0 2 — C 6 H 4 -S0 2 — X 
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im<Dm. 2m<D)v^r-v&, 2momxit2m<D~ y^^o^ffimi 

*M®Z>tc®iZ2, 2' - If fcT U 5^]ft 1, 10-7xt 

©h'J^hU7x-;^70i# (RuC 1 2 (PPh 3 ) 3 ) 

^'J7x=m70«# (Fe C 1 2 (PPh 3 ) 2 ) , 2«0~ y 
*J\'0}dXhVy^-)l*X7j>§§tti (Ni C 1 2 (PPh 3 ) 2 ) , a 
tf, 2«0- y ^0e^hU^*^7^>«# (NiBr 2 (PBu 

20 3 ) 2 > mmtLTftm-e&z. 

7bFD77>l0I-fWI < mt*^V>, 7DDW40A 

Tirh>, ^^;ux^;^h>, ^ ;KV 7 
25 Wh>^o^r|. >Mi , **y-;K x*/-;k yD/w^k 
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5 , M*ttM~2 0 0-C©«HTtf5Cfc*tT*, *? £ I. < 5 0 ~ 1 5 

-CR 3 R 4 X (2) 

15 Xfct, x«> 3^i^ o ) 

M + "OC (O) C (R>) =CHR 2 (3) 

20 (DRfolZ&ttm. 

XC (O) C (Ri) =CHR 2 (4) 
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10 



20 



25 



HO-R 5 -OC (O) C (R 1 ) =CHR 2 (5) 
<5* + , R 1 > R 2 te7KiSt, *fcfcfc, ^tl~2 0©fiS^t o R 5 

®-^2x^znzmi®Mm*ft~?z>*uyj >mm&&t. -^3 

^2n&4t&Wt<DKjfclzJ:Z>Jjm o 
-CR 3 R 4 X (2) 

R 3 , R 4 te, h*-;i,m^y ^-©X^l^>#^f Q « f -^ L , fe 
*c XteU iftjfc, -^m, H^7^^^fo ) 

M + "OC (O) C (R>) =CHR 2 (3) 
(it*. RK R 2 «7K^> ^tl-2 0OWlS$gt. M + 

*«fcbTtt, -H, -CH„ -CH 2 CH 31 - (CH 2 ) n C 

H 3 (n«2-l90»m) , -C 6 H 5 , -CH 2 OH, -Cn/ 

*#*wr&*u »*b<«- H , -cH 3 ns. Mnm^7_t>o 
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1-5 MS*, Xtff*b<ttl. 0-1. 2MS*T*3. ZKZ>£j&*ft)|. 

5 ± BB@©:#ffiK:^ thrift §8 -ra. 

XC (O) C ( R 1 ) =CHR 2 (4) 

#«*LT«, flAtt, -H, -CH„ -CH 2 CH 3 , - (CH 2 ) n C 
H 3 (n«2-l9(Dlft««t) , -C 6 H 5 , -CH 2 OH, -CN, 

mtmnzn, »*b<«-H, -ch 3 t&£ 0 
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H 2 C = C (R 1 6 ) -R 17 -R 18 -OH (10) 

, 5WC|W|-T&oT&g&oT^Tt>cfc^ 0 R 17 «-C (O) O- (X 

) 
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H 2 C = C (R 1 6 ) -R»»-OH (11) 

5 i o -^>5 :? iry-;u, 5 -^ty-;K 

(c) W4- 1 3 2 7 0 6^*ja:^fcB^$n*«J:5Ja:^j*T, JSC 

15 s^-r^^^o 

M + C~ (R 2 °) (R 21 ) — R 19 — OH (12) 

a***£&«#*afci~i o 07;^;nt> l < «7x-;ps*st. R 2 

20 °&£VR 21 <Dm?W3mtlsTit. -C0 2 R (IXtM) , -C (O 
) R (^rhS) , -CON (R 2 ) (75 HI) > -COSR (ftiXr 

Jim) > -cn (»hu;n) , -no 2 (-has) **t*tf6n*. m 

25 ;i/^;i/Sfeb<«^ x-;HT^§, R 20 *>J;tfR 2 1 £ Uxtt -co 2 
R, -C (O) R&£tf-CNa*#tC03;b^„ ) 
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5 (f) milOAD^X ff*l<tt-**2T*Sh*Any> 

10 HO-R"-0-M + (1 3) 

HO-R^-C (O) 0~M + (1 4) 

*?%W<ViZ (a) ~ (b) Oi5ft*MHAtWttfc/\Dy»j! 
tt»H#bfetr>*^ (b) 

£fc (c) ~ (f) ©J:5W-AD^i^ <tUitt 
20 <5fc«milB2£©2*A<I>> 

± b<d © {c o ^ x m m t & . 

HO-R^- OC (O) C <R») =CHR 2 (5) 
<5* + , R 1 > R 2 «7jcm, **Rl~2 0 R 5 



15 



25 
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ifcffli: Ittt, MZ\*. -H, -CH 3< -CH 2 CH 3 , - (CH 2 ) n C 
H 3 (n«2~l 9(Dm$k*mT) , -C 6 H 5 , -CH 2 OH, -CN, 
^t^gtf^, 0£L<«-H, -CH 3 ^5„ Jtr&lft&'fbl^.hbTte 

$>-r v>-7*-hfc&m\*. ftizmfezntz^fii, ^tm^^ao^^^^ 

4' ->?7x~;M^>y'f VyT^-h, A^-y-^^l/y-r Vy7^- 
K ^->U ^>iM V ~>X*- K ^^^yiJl/>y^yy7^-K 2 

*-K 7km4th)l-C U>z?-f y~> T *-K 7j<m^ + ^ U 1/ y =y 

7*— K -f y tJnD>^-< y ->t^- h^©-r y >-r*- Mb£-#» ; 
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whtf^y*- (gpc) £m^cic^yx5Pp>mjmK:£03fLtB 

(shodex GPC K- 8 0 4; 0SfD«X (#) M) , GPC»«E 

NMR ^*f* «fc^G p c \z o ^je> s titt&y-nsft^miz «fc 

M#tSg«CCuBr (4. 2SB) , T-irh~hU;i/ (4 4. 0 g& 
) SUP*., a**lftTT7 OtTl 5»W««ibJS:. ZtUzTZVJVM 
(10 0195) , ( 9 . 5m tSSap ^, 

£#T) (o. i7» ssainu s«&£H!&3i2:fc e 8 0"c-eiD^m# 

Ltt*«6, (4 0 0^) ftMM9fc*TLfc. t^u;u 

»XXer;W©»T3i+fchU75> (0. 6 8 *) *4MMMobfc. 

6%izmvrcm^Tm^y^~, 7th-hUM 8 o-ctjk*l 

, tWfiHSOO, 3^«0*|fl. 0 8 0Jl*SH-*tt# U (7 

(a-^M^oi^*) 

S^#: [1] (10 OgR) lZttVTZmnbM2B b 9 0 0 

, BgfcHb^Iit (ft) «) , n<\*V> (10 0*) ^iDX.T 
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1 0 OgR©«^# [i] fc#LTR»a4* (*h-7-F 5 0 0 S 
H 29/+3-7-K 7 0 0 SL 2U : ifcfcttftfl^ («c) g) 
[1] D^\^^>^^{ciOA, i^Hf • gfSi*S-£ 

* [ 1 ' ] Oic^^^^»« 1 1 8 0 0 , 1 . 0 8 ~C $> 

IM#fMl;CuBr (4. 2S) , 7th-h>j;p (4 4. 0 g& 

^^;U(10 0gP), 2, 5 -v^D^T^fcf >»S?X5 1 ;|/ (8. 8g&) 
SSftlU «k<«#fi^bfc. h'J75> (0. 17» fcSSinU 
£P*f§ 8 or^MM#L&^£>, 7^U;mm (4 0 0g£ 

) ^MWlliTLfc. 7 ^ ij jl,® y^JK^STl* (I h U 7 5 > (0. 
8 5^) £3HMMnb&. t/Y-SW^T^CItfc^raty 
•7-, Tir h-b»JM8 OWmmV, ft¥^fi2 4 2 0 0, ^ 
*5Mfl. 2 3 <D^mSi^*^M^#: mT, S^#: [2] <hV>5) 

fi^#: [2] (10 oajt^ra^^D^Xi 0 0^)^rJo 

1 0 0®<Dm<&te [2] (C^bT©#^iJl Offi (^a-y-H 5 0 0 SH 
5«/*a-7-K 7 0 0 SL 5 ffi) [2] ©^fJk^D 
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# C 2 * ] ) £#fc„ [ 2 ' ] 2 4 5 0 0, 

1 . 2 OT^ofeo 

MMgjiCCuBr (4. 6®) > 7th^hU;M4 1. 6 SB 

XXr;P (lOOgH) (ftMUT? iJMn-^ (2 7. 6fiB),T 
10 *y;«X3\fr ( 3 9. 8«), 7^'j;P«2-^h^>x?;K32. 
6g&) ) , 2, 5-3?^D^T^K>«S?x^ (13. 0 ff) £«nb 
. Is fco bV7=i> (0. 0 9gB) £S&JdU MHr£|g^£ 

-Brfeo 7 0^TiDi»b^ 6 , 7^U;«xxar;W (4 0 02B) (ft 

mytrtnjjmn-frn, (mm , t^umi^ (159*) 

15 , 7*U;«2-* h*~>X^ (13 0BS) ) §Ii«JlliTLfeo T 

^J;hx7t;kditmi:nij7$>(o. 8 4m Zftmmuvtc 
8 0 ictk»u 16600, 1.07 o*** 

20 *h*^X^;i0 (j^T, [3] £f#fe o 

m&w [3] (10 o»)fc^uT5aftffliiaj(9^9-f h 9 0 0, m 

*Hfc*I*<«0«), Wmmiffl (+3-7-H 5 0 0 SH 0. 
3-7-H 7 0 0 SL 0. 5«), W^D^>(ioo»)S 

25 »iAT#*bTH»»*«jwr*c:tfcj:o, [ 3 ] 
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1 0 0«<K>£&ft [3] K*UT!ft*ffl4tt 5 0 0 SH 

2»/+g-7-H7 0OSL 2gP) *m&W [3] CD * 5P;i/ n ^\ 

# C 3 ' ] ) [ 3 ' ] OR¥JH^ia 1 6 7 0 0, ^ 

a^-^J^ 1 . 0 8 T&ofc 0 

(SH»J 1 ) 

«igmTfc&ftfcS£»ft:»Jfc [i ' ] (io OgB) SN. N-i?*5P 
;PT-fehT5 K(l 0 0«)fc*#U 7*U;«*y*A<1.8 7g& : ^ffl 

4-tHD^>-2, 2, 6, 
^>-N-^+v;p (o. 0 1«: 5*^S?^^>(«c)«) sjd^, 7 0 <C 

•v8mmimmm&vfro KfomTmom&mt&stxsft^mi 2200, 

^■?*^^J«1 . 0 9T*ofeo MJ^^-a-tl^ 1 0 0"CfcT8ll#W«jET 

r^u;«y^;w mr, [4] ©ft^**#fc. a 

[ 4 ] 1 9 0 0, 09T*ofc 

o C0i^ (i o 0B) iznisTi o ogP0^^;i/i>^n^\^-tj->T^ 

©•*©»JBEttl 0 0 0 0 P a**|) Tf****4lT7^yD-fMM- 
3fe*#U (7^»JM^^) (£(T, fi^#: [4' ] 

^itoi^ c 4 ' ] liooo, aHp*a>*tt i . 

( it Kftll) 

«3S«lT#6tifcM^#: [i ' ] (ioo«)SN, N-^^x-fe 
K75K(10 0«)fciiU 7^J^i*U!)A(i.87«), kHn* 

y >ty^^x-f^ (o. oi ao ^jp*, ? o-CTSPfp^n^^ . 
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bfeo fcfomi-mom&mtm^ft^m 1 1 9 0 0 , ^m»m± 1 . 

0 8Tfc^&. 1 0 0 , CtT4l^r B 1MJ5ETTN, N-S?*^ 

) («T\ fi-&#[5]£^5) Oft^^4feS#&. [5] (Dic¥^ 

5 m»1 2 2 0 0,m»*l4l. 15^fc, ^I^(io 

0*) kmlti 0 os©^^;p>-^D^^^>ir^$-ti-^^$^ 

U X^#««c$8 O-CfCTSBfFBlMffiT (£<D<2:#<Z>&3jS©#jEfcj;i 0 

»^^;p> (PiT, m&ms* it^v) *%tc 0 ist©t^#: [5- 

10 ]Ot¥Wittl 2 2 0 0,^i»ii. 1 8, ¥j£*tt7£Mj 
(H»!l2) 

«*«2T?#snfc«** [2' ] (100*) *n, N-s?j^^r 

tiN75 F (1 0 OfflO fc**U 7^UMAU9A (1.8 0 *) , 4 
15 -tFD + y-2, 2, 6, 6-^h7^^;P-l-^^;W-tf^U^ 

> (0. 0 1*) £*p*., 7 0^8^Mi^Lfc„ MJS^TBt^a 
^#BWWI2B 9 0 0, 1. 2 3T$ofc. £«S 

!0 ] <Z>ft£Att*ftfc. [6] CDft¥*9*H**tt2 6 0 0 0 

> ttmftmZl. 2 4T&ofc 0 cOi^ (10 0*) K*fbTl 0 

0 0 < CfCT4^F^MmT (C©tf©iiO^ ( ii 0 0 0 0 P a**) 

T?***«*bTT^UD-f/paipi***u (r^u;ptt^;p) car 

5 , [4' ] tHJ) MMt<Dfi£#: [6' ] 

*tt2 5 6 0 0, 2 5, ¥*S**7'^UD-f ^aiftra. 
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1. 7 4T$ioL 

*fc«*#[6'] 5. OgK, 2, 2-$>lhWbh7x;>0. 0 
2 5g (10IIX7th>»«) £Jn*, <fc<ffi-&Lfc. 

5 b&«, (SHL-100UVQ-2 ; *2 ^ y * 

<«0 19) 1 5 cm©MltSgilT2 0#W, ^§ilff§ci 

. 2, 6, 6-^h^^^;V- 1 -^^->;p- tf^g (0> 01gp 

mmm2*eae>tatm<§t{* 12' ] a 00*) * N . n-^^^t 

th75H (1 0 0«) 7^UM*ijr>A (i.45«) , b 

Fn^y>ty^^ x -^ (0 0 5 tf) 7 o *CT 3 PtFdWn 

15 l*S£#b, K*«FT*©M*#tt»¥*S^«ja2 5 2 0 0, ft^Mftlfi 
ttl. 2 0T^-3fc. SM^ft^l 0 0tlCT4B$f«jBETtN, N- 

^) (RT, Ml§r#: [7] iv^) [7] © 

iMtTO?IH2 7 1 0 0,^i^l. 7 7T^L c 

0 0 0 0 P a**) W^ISLTT^jD^Hi^.j 

(«T, *** [7* ] mwk&vm&w c 

7 ' ] 0ft¥J*a?fttt 2 7 1 0 0, 1.81, 
25 ^'Jn-f;Ht(Ji. 6 5T&ofc 0 
(^«&09 3 ) 



20 



WO 2004/058830 



20 



^JJP2003/016306 

47 



M«3T?#5ftftm [3' ] (10 0g&) * N . N-^^ T 
th7 ^ (10 0*) U 7*U/p**U*A (2. 3 7«) . 

4-bHD^-2, 2, 6, e-fh?^^-!-^^-^.; 
S» (0. 0 1*) tftiA, 7 0t:T8^Mi#l^ Sjfc^TPt© 
5 M#ttftWfI1 7 7 0 0,m»*ttl. 1 2Tfcofc 0 SIS 
0 0-CfcT8KrM»jBETTN. N-^Wth75Ht* 

y*u;«2-*h^>x5P;w (ht, [ 8 ] a^) © 

a£jfctt*»fc„ [ 8 ] Oft¥«H^S« 1 7 8 0 0, 

10 ttl. Hnofc. COl^doo*) t#bT10 0»O^i 
>T»**1i-*»#S|**U o 0TCfcT6ISn«J£T ( 

21«>£#©**©#ffittl 0 0 0 OPa*|) T»**«*LT7*U D 

^2-^h^^x^) (HT, S** [8' ] £ f#feo mm & 

15 oi^ft c s • ] <B*¥^*H**tt 16900, &?mamt i. i 4> 

(Jt§£M3) 

«*«(3T?1l6nfcI^ [3' ] (10 0*) *N. N-^^r 
th7S K (1 0 0*> fc**U r*U;«*y*A (2. 4 3 ft*) . 
kHD^>^^^i-^ (0i 05m zuqz, 7 0CT4l»n 
iD&iR#L&. £>6**7l#©M£#0*J|2i3$HP«l 7 6 0 0, 
*ttl. 1 5T&o£ e £j&n*tt«i 0 0tteT4^M«JEET (^0i 
#©S£l5f©#£Efci:l o 0 0OPa*|) TN, N-^^7th7S F 

©»&/£&&#*:„ a<&# [ 9 ] ©»¥*i$hps« 19400, 
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1^0^fIRr;/X«^ff^f (Mw/Mnt) j&t (S^ft:®*** 
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i ^ <D i | 

o 

itl : 

-OC (O) C (R 1 ) =CHR 2 (1) 

mr 0 ) 

i~io ©is«ixtt^iBisi«<b***T-**ii*©<eHfi 2 a£B«t®a 

fcSBm©iSji3ri£o 
20 5 5ik:fl3«©«jfi^ 0 

****©*B*ia~*7a©*»rn#fcB*©a»:#tt. 
25 9. Ut'>^5^M^l|^i7^^ T$si ^ i)gi 

8^(c|H«©0^So 
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5 12. X->uam&{*tfi % li^J^^feh'-M^yY-oi^ 

1 3 . ¥-)V%m&mK -Mtft 2 : 
-CR 3 R 4 X (2) 

So x&, m.m. ^km, a^fst^-r. ) 

M + "OC (O) C (R 1 ) =CHR 2 (3) 

o ) 
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